The bandpass covariance method is proposed by Horst and Oncley( 1995 ) for long term measurements of scalar flux. This method is similar to the direct measurement in principle, but can be achieved by an instrument with slow response and little maintenance on the assumption that there is spectral similarity among scalar fluxes.
Introduction
For direct measurements of water vapor and CO2 fluxes, we need to use a sonic anemometer and an open-path gas analyzer (a fast response sensor) for fast data sampling. However, because an open-path gas analyzer requires extensive maintenance, it is unsuitable for long term measurements.
The bandpass covariance method is proposed by Horst and Oncley (1995) for the long term measurement of scalar flux. The bandpass covariance method is similar to the direct measurement in principle. This method can be achieved by a slow response sensor, and it requires little maintenance.
The only assumption in this method is that there is spectral similarity among scalar fluxes. This paper introduces the bandpass covariance method and shows its application to flux measurement above a forest.
The bandpass covariance method
Fluctuations in vertical wind velocity and air temperature are measured using a sonic anemometer and the sensible heat flux is calculated in the same manner as the ordinary Assuming that co-spectra of each scalar flux are similar in all frequency regions, the ratio of the scalar flux to the sensible heat flux is the same at higher frequencies as it is at lower frequencies, i.e.,
where w', T' and s' are the fluctuation in the vertical wind velocity (ms-1), air temperature (K), and scalar entity (kgm-3) respectively. ( )bp is the bandpass region that the slow response sensor can measure real fluctuations (f1 < f< f2), and ( )hp is the higher frequency region (f > f2). The scalar flux (Fs) can then be written as (2) For the water vapor flux (E), this equation is (3) where p is air density (kgm-3), q is specific humidity (kgkg-1). 
Conclusion
The bandpass covariance method was adopted to measure the latent heat flux above a forest. The only assumption in the bandpass covariance method, the spectral similarity among scalar fluxes, was found to be valid in the present site. The latent heat flux determined by the bandpass covariance method agreed well with that of the eddy correlation method. This indicates that the bandpass covariance method can be applied to observation of the latent heat flux from a forest.
